In [5] I showed that there are only four types of surgery obstruction possible for surgery problems over closed manifolds with finite π\ when the problem is of the form
In order to do this I introduced an intermediate L group Lj(Z(C 3 )π) and maps which factor the product formula above. Then I showed that there were only four types of classes in the image of eζ which could possibly map non-trivially into the surgery groups.
In this paper I obtain characteristic class formulae for the maps e^ , at least as regards the specific classes described above. First recall the main results of [5] In this paper we evaluate the map eζ for the basic classes of groups above. For the set of oriented manifolds we obtain complete answers. In the next three theorems we assume M n is oriented. 2 ; Z/2).
THEOREM B. When the dimension of M is 4/ + 1, and π\{M) is a finite 2-group then the map eζ is non-trivial if and only if it is nontrivial on projecting to some group Z/2. After projection it is given by the formula σ(idxκ) = (V 2 Γ(e),[M])χ. Here χ is the non-zero element in L f l(Z(ζ 3 )Z/2)/K ϊ = Z/2 and V is the total Wu class of M. Finally, f: M-+B Z / 2 is the classifying map for the universal covering and e is the non-trivial class in
In the case / = 2 the Z/2 x Z/2 's usually occur as subgroups of dihedral groups. For this reason we state our next result in terms of dihedral groups. 2^ Z/2) = Z/2.
THEOREM C. When the dimension of M is 4i + 2 then eζ is detected by restriction, projection to a dihedral group or by projection {factoring through
Note that in each case the deviation from being a pure characteristic class formula is a class f*(c) where dimension (c) < 3. This is the content of the oozing conjecture for oriented manifolds. COROLLARY (From [13] , [14] it suffices to verify the result for π a finite 2-group, but that is the content of Theorems A-D.)
Of course, Theorems A-D make the determination of the K 'S explicit for any finite group π.
Actually, somewhat more is true. and exactly as was done in [3] , characteristic class techniques can be used to obtain from the evaluation of the map έζ , the image of the associated cohomology map s*. It may be possible to prove an analogue of Theorem A for the groups L^(Z(C3)π; Z/2), but this is not obvious. There are two families of classes (in even dimensions) which we could ignore in Part I, since they were torsion free. But they cannot be ignored here, and moreover, they do not appear to be detected on any reasonably small set of model groups. Nonetheless they should not matter and we make the Generalized oozing conjecture. For any finite group π the image of (s*) in mod 2 cohomology is generated over s/ (2) by a finite number of elements of dimensions < 4.
In Part 3 of this work [2] , using different techniques we obtain more complete information about these mod 2 images, indeed, we obtain sufficient information to prove the conjecture, and this, in turn gives complete characteristic class information for evaluating surgery problems over manifolds with finite fundamental group. This work was completed while the author was a visiting professor at Northwestern University and the University of California at San Diego.
Preliminaries.
Throughout this paper we assume that all spaces considered have the homotopy types of locally finite CW complexes.
A. Classifying spaces and extensions for finite 2-groups. When X is an associative //-space with unit it has a classifying space 3χ [4] , which satisfies Ω(Bχ) (the loop space of B x ) is homotopy equivalent to I as a unitary //-space. Moreover, Bx is unique up to homotopy type. Among the more useful properties of this construction are that Bχ x γ = Bx x By when X and Y are both associative //-spaces with units. Additionally, the construction is natural, so that given an associative //-map /: X-+Y there is induced a map /?/: Bχ-+Bγ with all the expected naturality properties.
When X is a commutative topological group then B x can again be assumed to be a commutative topological group, and in this case the construction can be iterated. (See e.g. [4] is the zero map. It follows that there is a well defined homomorphism
The following result is well known. 
As an alternate means of studying Ω*(X; Z/2), note that we also have the exact sequence where Ω rt (ΛΓ) is the usual oriented bordism group of X. In particular, let δM be the transverse inverse image of a point on S ι under the map ίb\: M-+S x corresponding to the particular integral lifting of the first Stiefel-Whitney class of M, then the class of (M, /) in Ω n (X) is completely specified by the evaluation of the mod 2 characteristic numbers on (δM, /\SM) > a n d o n the oriented manifold with
The most important group for our applications is ~Z/2 itself, and for this group we now give explicit systems of generators for Ω*(5 Z / 2 ; Z/2) asa4 module.
Recall that
and, if y z denotes the non-zero element in dimension /, then
Thus, as a graded ring,
an exterior algebra on generators in each dimension a power of 2.
We have an action of Z/2 on RP" defined by the rule
T is orientation reversing when n is odd. Define 
Thus, we proceed by using the first of these sequences to study D(2 ι , 2), and then use the second to obtain Q{2 i ) from our knowledge of the dihedral groups.
A more symmetric presentation (and one more adapted to the use of 1.21 than that in 1.8) is given by
(set y = τT, x = τ in (1.8)), and we have two homomorphisms 
and the composite 0j</> 
The differential is completely determined by given by surjection onto the subgroups generated by T, τ, respectively. Similarly, explicit representatives for the classes in dimension 2 are given by the two maps surjecting Zx Γ Z onto β(2*'), by sending T to T, τ to τ, Γτ, respectively. Finally, an explicit representative for the class in dimension 3 is given by the quotient 5 3 /β(2 1 '), where the action is the usual given in §6 of [5] (in particular the paragraphs immediately preceding and following 6.2) admits a more intrinsic description. Recall that the essential tool introduced in [5] 
0-•A'-^/Γ --+F->0
an exact sequence and V an odd torsion module over Z(ζ 3 )π. Let
{PH} = d e UKι(Q 2 (ζ 3 )π) represent p Hf then {d*/d} in UK 1 (Q 2 (ζ 3 )π)/K[(Z 2 (ζ 3 )π) = p(ά) for some a in U'K[(Z(l/2, £ 3 )π), and b\a) = {a}eH 2k+ι (Z/2;K[(Z(l/2,ζ 3 )π)).

((2.4) is just a reformulation of the remarks in §6 of [5] already referred to.)
Since π is a finite 2-group, all its irreducible representations arise via induction from various subquotients. Specifically, given an irreducible Qπ representation, r z , there is a subgroup π z and a surjection Pi: πi-^Mi, where M/ is a model group (i.e. one of the groups Z/2 7 , D{V , 2), Q{V), or SD (2 l ), {cyclic, dihedral, quaternionic, or semidihedral, notation as in [1]}). Then, Af z -has a unique faithful Q representation φ t , and n = i π π p\{φi) where p\ is the composition map taking representations on Mi to representations on π z , and 1% is the induction map taking representations on m to representations on π.
In the situation above we also have the restriction (forgetful) map R% which takes representations on π and restricts them to representations on π z and the push-forward map p/j taking representations on Ui and pushing them forward ( ® with QM/) to representations on Mi. The induction and restriction maps are related by the Frobenius reciprocity law where the only change is in the size of the matrices, not the field. Consequently, the lemma follows.
Extending 2.8 to the L h ( ) groups is not quite as direct as one would hope. The difficulty is the classes in L%(Z(ζ 3 )π) coming from
From [5, §6] , these classes are associated to elements coming from representations onto dihedral subquotients, and Z/2-subquotients. The dihedral model groups have the desired elements present in their L h groups, so they present little difficulty, but the Z/2's are more complex. In case the representation is a matrix ring of the form M 2 i(Q) with i > 0 then it is always possible to take the associated subquotient to be a dihedral group D(4, 2), and otherwise, the representation is pulled back by the map π->π ab . This reduces the problem to that for π Abelian.
When π is Z/2 x Z/2 the element is already present as we noted in §7 of [5] , so the strategy is to replace the Z/2 's by Z/2 x Z/2 's.
In particular, it is an easy exercise to show that for Abelian groups π the set of maps # ; : π-»Z/2 x Z/2 give an injection of the exotic elements in L^(Z(C3)π) into the corresponding elements in the sum of the L h ( ) for these model groups.
R π also induces maps of the algebraic K groups ϋf/(Aπ)-> ΣKi(AMi), and in a way virtually identical to the proof above we have
Let us define a further map
) where the sum above runs over all distinct homomorphisms π->Z/2 x Z/2. 2.9, together with 2.4 implies the main technical result of this section.
w #« injection on the subgroups described in Theorem 6.1 o/ [5] .
Proof. The classes of interest in 6.1 all either inject into Lζ(Z(ζ 3 )π) or are associated to one of the Z/2's {that is, the elements ±1 at the faithful representation of A/j} corresponding to A// = Z/2, a dihedral group, or a quaternion group. So we must show that R π on such an element is not in the kernel of the map
In the case where k above is even, the situation is quite clear. We consider first the case k = 3. Then the image of b f consists exactly of the set of -1 's at the quaternion representations. In particular, the -1 's at all the other representations are not in the image of V, so the result is true.
When k = 2 the critical elements have already been shown to exist for the dihedral restriction models and the Z/2 x Z/2 models after projection to the abelianization.
When k = 1 the image of V consists of all the -1 's at the representations corresponding to Z/2 's or dihedral groups. Once more there is no overlap onto the faithful representations for the quaternioϊδ groups, and so the result follows in this case.
Finally, we need the case k = 0. Here, all the elements at all the Z/2 and dihedral groups are hit, but the homomorphism is non-trivial on the element coming from the -1 at the faithful representation, and this provides a homomorphism out, which proves the injectivity of the map at this level. Thus the proof is complete.
For later use we need the following corollary of 2.11 which reduces the calculation of the map
to the same problem but only for certain of the model groups. COROLLARY 
Let a e Ω k (B π ), then u(a) is non-zero if and only if there is a π, as above so that PiθR π (v{a)) is non-zero. In other words, restriction to the model groups
, or projection onto groups of the form Z/2 x Z/2 completely determines the map v.
L theory with coefficients.
There is a natural orientation 
(t) = ut~ι, then there is an exact sequence
A special case is τ~ι, which we abbreviate as τ~ . Consequently, the exact sequence above is extremely efficient for calculating the groups Z^(Z(ζ 3 )π xZ"), but, because of the group Lξ(Z(ζ^)π) appearing in the sequence, it is not quite optimally adapted to the study of the map s π of the introduction. For that we need a further class of L-groups.
The L groups L%(A; Z/2) are defined in terms of algebraic models which consist of n-dimensional quadratic Poincare complexes D with
dD = δD®δD
where δD is a closed Poincare complex of dimension n -1. Bordism is given by an n + 1 dimensional Poincare complex W with
There is an exact sequence This procedure is especially effective when Ko(Z(ζ^)π) = 0 which is the case when π -1, Z/2 or Z/4 since then v is an isomorphism. The point is that standard techniques with standard closed Poincare duality chain complexes allow us to calculate the image of the map βζ above, but the map έζ 3 is more complex, since it requires Z/2 type chain complexes, and the interpretation of the image is also more complex. This will be illustrated in the next two sections where we study the explicit images of the map βζ for Z/2.
There is also a product pairing Moreover, from [3] or [9] , the map
is given by the formula Thus, we obtain the general form of the evaluation formulae similar to that given in [13] , as In our explicit case it turns out that the terms involving y are 0, since we have It is easily checked that (3.12) is a chain homotopy equivalence, but this is the requirement that we have a Poincare pair. Now we check the image βζ(γ). It is given by the diagram Recall, that an equivariant diagonal approximation on W(S 4n~ι ) is given by the formla (4.3) Δ#(e+) = (see e.g. [11] for details), and a Z-equivariant diagonal approximation on R is given by
On tensoring these maps together we get a suitable diagonal approximation on the An -2-skeleton. It remains to extend these maps over the An -1 and An skeletons.
On the An -1 skeleton everything is defined except for the cell e o χ e tn-\ -® ut on ^s ce^ tk e P rev i°u s diagonal approximation preserves the boundary, so extend the map by equivariance to its translates under Z x Z/2. The carrier of the image is correct (and acyclic), hence the map is correct on the An -1 skeleton.
The An skeleton is a single copy of Z(Z x Z/2) with generator e \ x e tn-\ > anc * a l°nS b ut direct calculation gives
x Tτ{e x x< π _i® 1) + l®^i x ^_i Proof. After tensoring with Z^ the chain above gives the map φ as follows: ZxγZ->Z, of Zx]rZ onto its abelianization is involution preserving provided Z is given the involution τ <-• -τ" 1 . Then the map λ is the product λ xp, and it is direct to see that it preserves involutions.)
We now describe the explicit quadratic form associated to this group, resolution, and involution. With respect to the involution, the dual complex is Proof. The non-triviality of all the generators above is clear for dimensions < 3. (In dimension 3, this is just the Cappell-Shaneson example as described in [5, §8] , while in dimensions 1, 2 project onto the dihedral group). The triviality of the classes eζ({M(i) 9 f}) follows from an argument completely analogous to that in the proof of 6.8. The point is that the image of (1) + for Z/2 is the class (1) in Lg(Q(C 3 )Q(2θ), but (l)-L(Γ) is represented by 2(1)+. The proof is complete. Z/2), but these classes are all in the kernel of Sq 1 , so 6.11 implies the vanishing of these classes on oriented manifolds and 6.10 follows.
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